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(EN) PROSTAGLANDIN DERIVATIVES FOR THE TREATMENT OF GLAUCOMA OR OCULAR 
HYPERTENSION 

(FR) DERIVES DE PROSTAGLANDINE SERVANT AU TRAITEMENT DES GLAUCOMES OU DE 
L'HYPERTENSION OCULAIRE 

(EN) The invention relates to ophthalmologics! compositions for topical treatment of glaucoma or 
ocular hypertension comprising an effective intraocular pressure reducing amount of a prostaglandin 
derivative of PGA, PGB, PGD, PGE or PGF, in which the omega chain contains a ring structure, in an 
ophthalmologically compatible carrier. The invention further relates to the preparation of said 
compositions and their use for treatment of glaucoma or ocular hypertension. 

(FR) Les compositions ophtalmologiques d6crites, qui servent au traitement topi que des glaucomes 
ou de Thypertension oculaire, contiennent une quantity r6ductrice de la pression intra-ocuiaire efficace 
dun d6riv6 de prostaglandine de PGA, PGB, PGD, PGE ou PGF, dans lequel la chaTne omega 
comporte une structure anulaire et qui est incorpor6e dans un excipient Ophthalmol ogiquement 
compatible. La prSsente invention se rapporte en outre a la preparation de telles compositions et a 
leur utilisation dans ie traitement des glaucomes ou de Thypertension oculaire. 
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*aS«^ ®f&8Ji:LTPSax^;l/; Hl/x> (i: 

i) fcjB^fc^y^y^eo^^A^nv h^7^- 
tiofiiatfco &fe©fatt%£»ft (ir*57%) . 

®8{fc£%l6- C4- (^h*^) 7xx;W -17,1 
8, 1 9, 20 — r h 5 7 ;i-PCF 2 . -- r y 7'p tf;i/x x f- ;i/ 

(8) ttmmtum&tu mmmthxwmxm 

ZmWcisV *y^60©* b'^y-^—ic i 

o mat ft (ir^46%) . 



NHRX^^h;P (CDCh) 



-ppi: £ 
(1H n) 
(2H n) 
(2H m) 
(2H d) 
(2B d) 



1.2 (6B d) 5.0 

2. 8 (2B d) 5. 4 
3.75 (3H s) 5.6 

3.9 (IB m) 6.8 
4.15 (IB m) 7.2 

4.3 (IB n) 

mmrn 1 

13, 14—yt: FP-17-7xx:;l/-l8, 19, 20- h V JM 

CF 2 « -^y7oi;;i/xxf;V (9) cofSii 

. >3-r*H<:^M^iP^.ft##0lj7<D73j£lc^i/>, TBF100 
mlffixyy (13) 5g (0.018^) £*m?B5vTl0%p 
d/c2.03g£ffl^T)g7nLft o SSRTfc (?§S§SiJi:LT 
mm^)l : bfrx.y (1:1) *ffl^ft^y*y;l/±OT 

K2TfcWBU &jfttr**ft 0K*86%) o 

3,14-i/t KP-17-7Xx;l/-18, 19,20- hyy^PG 
F 2 . —ry^Ptf^xXx^Wi, JSIi^JilLT*^ 
%CB3CN (v/v) %ffiV\fcW«B«tt2PVhy77-f- 
lc<tt)^faiLfto 

— ppi: 5 
(IB a) 

(2B m) .. 
(5B m) 



NHRX^^h;!/ (CDCh) 

5.0 
5.4 
7.2 



1.2 (6B d) 
3.6 (lBm). 
3.9 (IB m) 
4. 15 (IB m) 
##W|10 

18-7xxi;l/-i9, 20-SV/1/PGF2 

xf;v do) ©ISS! 

X@7-2*^bT##^j7©73j£lC^^f7ofto 7-2 



-^y^D^x 



50 



tE«<07;l/rkF (12) *^f-;l/-2-^y-5 

-7xr.;l/^vf-;l/^X*^-htSiS$-y:Tv ^ B B H ® 
fOh7>XX/>7^ hV^ft (1R$67%) „ 

fii^^K^18-7X-;l/-i9.20-^V;l/PCF2. — T 
y7p^;l/xxx;l/ (10) (i, »PRiJktTinixf-;I/ 



(7) 



&9f2 7 2 1 4 1 4 



13 

zm^tc > u ij y;i/60±<o* 7 i» * o v h y =7 yj—ic 

1.2 (6H d) 5.0 (1H m) 

3. 95 (1H m) 5. 4 (2H m) 

4.10 (1H m) 5.6 (2H q) 

4. 20 (1H m) 7. 2 (5H m) 
##0911 

l9-7x-;l/-20-y;l/-PCF 8 . — < £;l/xx 
7^1/ (20) ©S8K 

Xm (7-2) *«HUT#%«7B«W)*tt*fflt^ 

TCo 

l87-2teE«©7rt'7*fc F (12) *3>**>b-2- 
**y- 6 -7i-Jl/-^^/;l/^Xt4- h ££££ 

(IR^56%) o 

Si^toR%I19-7x^;l/-20-y;l/-PGF 2 . —TV 
7*n tf ;1/X7xx;l/ (20) &8Rft©fatf%T& 0 , CM 
jglS^Ji: LTl*&x^;l<£ffl^/'c:2<'y #y;l/60±©#^ 
A^nvh^v7-r-fcj;»}3f|g!b7i: (IR^30%) . 
NMRX^Wl- (CDCh) -ppi: a 
1.2 (6H d) 5.0 (IB n) 

2. 6 (2H t) 5. 4 (2H n) 

3.9 (1H n) 5.5 (2H t) 

4.1 (1H a) 7.2 (5H n) 

4.2 (1H n) 

HflEPITflUlfc <fc tf urns t H-r **w 

HE (I0P) ttWJ£©a©gfc£t>«TWfc«B!Lfc 
flHRESr (Dlgilab Modular One™", Bio Radii!) 
TWmiC £ 9 L fc D #IOP8J5£©M£** 

V tV 7 1 <fc TE¥I1E8» <fc 3 £ ft 

HEW" (Keeler pulsair) ^ffi^TIOP^SfigLfto E 

95Efr (Digilab) ^fcttColdinanniDE^IiEH-^ffl^ 
fc. fcK«**^7Va?j^y;£ffl^Tja;#Lft&I<:& 
^E¥ISEl!l^ff^fco IHilsair«E«jeW*ffllf^* 

BM£ LT^n3«*#M%^1-fc©k tfc. 

3^^s©/im®ffl©&©i!3[g©3f^£*^k: <t t) 
^rm&ztcit^nw&u <t ?> jm© 

^StT'fRffiLfco ^©&0«:£<3£ifil©&V>:t$S, 
T 4 «)|gflg©#Iffi*#o fcBSfcaiifofciasf t © L 
fc. 

ilE»c^-r5^ffl«S!l^c{i^t+J-;I/ (fl-^-if 



14 



10 



20 



30 



40 



50 



AO *m^tz 0 ^©iili, +M/©flglifc b<DIS»cfiii6 

C©ffl©)iaKlitffeSnT:fetK tSSlOftjfil 
*ffffiT»*f\ *7t, */l/©Bttitt»9iW»fe:*fLT*- 

SI 1 1 J; K> 7°n y i? V#f&©* #*S©^14 

!<:<}: K>fn^^yVy\zmmm (PFWS> tHf 

t6* t Wfcl7-7X-/I/-18, 19, 20- h'jy ;1/-PCF 
•99ftt>©TfS6ofc« 17-7xx;I/-i8.19,20-b'J 7 

;k-PCFi. IBI»tt»&TWv^»Stt«'b46Lyfc^x 1 

6-7x-;l/-17, 18, 19, 20— r h9/;l/-PGF 2 . -IE 
(iPCF 2 . -IE$fclil5-7 p n fcf**-hPGE 2 -IE* t> 

(SIII) o LfrL&tfS, 7X-;l/^©7K^Jl^« 

?<Dmmmftm*wm±m< -re t^T-^fc c*i i 

I) o Zlol££fc, SllliO, 18-7X^;1/-19,20- 
S//;l/-PGF 2 . IE, 19-7xr:;l'-20-y;l'-PCF 2 . 
-IE*e»l?lC17-7x^;l/-18. 19, 20- h U 7;l/-PGE 2 
-IEfc^mS, 14-S^fc: HP-17-7xr.;l/-18, 19, 20 
- h U Z^-PGA. -IEO^noag<DfiMftffl{±^<^i/^ 
fr36«V^tt*6T^*»oft. CM, *^iiPGF 

z. ©16-, feiD'n-xhv-fe.ttf hyy;i/^iSi» 

fcPGF 2 . W&fc<0%>Z9m (Miff 16- 7X^.;1/-17, 
18,19,20-xh77;l'-PGF 2 . -IE*>ei9-7x^.;l/ 
-20-7;l/-PGF 2 . -IE) t^LTt, ■eLTMfcfi 

fift C k lRl#»c^ft? nfcPCE 2 teiom <d «t 3 * 
tWS6T35«<li;^LTi/^ (SHI) . sj-^ 

ffl^-ri6-7x^;I/-17, 18, 19, 20— r h5/;l/-PGF 



15 

V) o 15— rt KP-17-7X-/1/-18, 19.20- 
h'jy;>/-PGF2. -IE, 13.14-^fc KP-17-7XX 
;l/-18. 19,20- b U J ;l/-PGFa. -IEfeitf 13. 14-5? 
t KD-17-7X-;1/-18. 19.20- h >J 7;l/-PCAi - IE 
&<l(D£»cfe^T#PJT-$-3fc. 18-7X^;V- 
19,20-5V;1/-PGF2. -IE*±tfl9-:7xx;l/-20- 

/;l/-PGF». -iEflXBBl^ilhBiattliW^J^-afc 

C*IV) o 

^y^ii»^lli%©ig©I0P?:#lct{gT$^5 c fctf 
«|3 (IV) 0 2 0©Hl©ii$fil£l$^T£T©flil 

K/^Rh©?iElfilcDgfifeffil/n7-7X^.;l/-18. 19. 20 
— HJ / ;1/PCF 2 . -SISSft SfiS© I0P***fcffiT 
a^tfcttWc»*8&>. 2 Sic i6-7x^;l/-i 
7.18.19.20— rh^y^-PGF. -IE, 18-7X^;I/-1 
9,20-5V;l/-PGF 2 . -IEfe.fcd : 19-7xx;V-20- 
y;I/-PGF. -IEtffcUcigffi&teTS-esci:, IP 

s, **%m<D&&tm(Dmmm¥<DmMmfc£%m® 

$ l > C i: 1 &g s nx v ^s . 

5 S fc, 16-7X^;1/-17, 18, 19, 20— r h =yJ ;1/-P 
GF 2 . - IE©JS«ii±©*iSiII?£ h * S"S?H*r 

Tt^S. IPS, **#&*^14£tt, 8fBglSftfc7P 

s„ $st$fc, avtfc^Tttx ie-7xy*s/-i 

7,18,19,10-Th9y;l/-PGF2. -IEtf, ^3T*t^ 

T^. IP'S, ^■/^^<Dl7i^^'N'raJg^ c© 
*£{i&src*BglLT*>, IOPfcftf Sm8©ffiT*fct# 

$&if©17-7x^;l/-18, 19, 20- h V 7 ;1/-7p7>£ 

*WE»Tffffl* , 'J>*V^Cfc'6»ttBte«f *o Slut 
jSSnfcfl:£W©JB*B\ W*tfaEV<Dffl»«fe Office 

9V5>>0ffl«fctt?#?>fcJt«Lfttfntfa:&a:V\, 



J) 1WF2 7 2 1 4 1 4 

16 

K:onTllfffflt>i8*-r4Ci:B:WfiT?*«o Lfrbfc 

■est) <*vi) > MfffflttWtbfcv^ 

fc, 17-7X-;l/-18,19,20-hy/;l/-PGF2. -1 
E, 15— rk FP-17-7X— ;l/-18. 19,20- HJ//1/ 
-PGF2. -IE, 15- (R) -17-7X^;l/-18,19.20 
-h'jy^-PCFi. -IE, 13.14-y'k KP-17-7X 
10 x;l/-18,19.20-y;l/-PGF 2 . -IE35<fcI>*18©7x:=. 

;1/-19. 20-5V ;I/-PGF.. -IEOfi^A^vyr-i'r 

nt, (©©*#«) * 

LT, 13.14-5>fcFa-17-7x:=.jl/-18, 19,20- h 
U7;V-PGF2. -IE43±tfl5— ftKo-17-7i- 
;I/^18. 19.20- hyy;l/-PGFi. -IE©fc McfcttS 

eii^iiii^caiatt^ftT/i^ -a 7t c £ a, & 
tMSWs. ips, ^^^Jb^s^n, iss&sn 
20 rc7*px* y=7Vi?vwm.fr<r><®mz, cns©ft:£-ti 

' d IOP^ffiT^-^S tv^-p^TSSo 

&±©£5»c#fgfU3W:, H^©®JmB*Vh£ < HffiK 

TmB#*at snt^s fc^^aw ©&S£*-r 1 p© 

<tt>v*7c(iJi-^^©ems^»ALTt, s 
5jgs©iB'\©aiftffl*^*6e»ns«^7t)^?.<, ^to 

B?feSfcfll«8W^3WW!:*XbTJ:v\ S£©b$j£ 
30 1fl<:i7-7x-;l/-l8. 19.20- h';y;l/-PGF 

So S^XfflctCit), PGE2^<tm > GA2$7c{i J ?-©xX-r 
;l/*^;V©I0P^ffiT2€S t t^ftJ&tiTi/^S (Bito 
H (1989) o PGE 2 ©fig^Kl^tfT^nT*Jt), 

H hlCfeltSI0P©i£T{tffl3!)^«>e)nTV>S (FlacMo 

.tO'Eliason (1988) ) „ IPS, SSS©I0P£{£TS-£ 
SPGF2. ^^^©XXT.^SfitttttSlB^* 

40 ips, ijftffl©#s^iop©<gT^ffl^fi:Ji^-rsci 



(9) • 

I 





COOCH(CH*) 2 




COOCH(CH*)j 



/ /s«=/s^ c00CH ( CHl ) f 





C0OCH(CH,)j 




COOCH(CHa) 



19 



(10) 




9 




21 



(11) 



7 2 1 4 1 4 



22 





COOCH(CHs) 2 g 




COOCH(CH 3 )j 




OH 



COOCH(CH 8 )i 



: a) DCC/DMSO/DUE 

b) FfaH/^^f-^— 2— *#V — 4-7x^*^*7:**- b/DME 

c) CeCU.7H,0/NaBH4/CH 3 -0H/-78X: 

d) K.CO»/CH 9 OH 

e) Dibal/-78XS 

f ) H^>S0CHi/'(4-*A'#*^:/^>- h V 7x^^-^A^d 



5 K/l 



cr A * ^ 5 > ^ > ( PGFa ■ , PGD» *3 <fc tfPCE t) J: tf* # 



Us) ^* 



Ug) 



pgf*« — r v^oe^xxf * 

(-IE) 

15 _^at^^- b-PGE 2 -IE 
l5-7u h -PGD B -IE 

17- y x. a jt,-18, 19,20- h »J ^ 

15-7* t K a— 17— y x.^jw— 18f 
19,20- b »J y PGF*- — IE (3) 

15- (R)-17-y x: - n<-18,19, 
20- h 'J y*-PGFi.-lE (7> 

13,14-^ t Ku-17-7 

18, 19, 20- MJ - IE (9) 

17- y *l ^ — 18, 19,20- h 9 J 
^— PGFfl — IE (5) 

13,14— & t Ka— 17-y^L— 
18, 19, 20- b 9 y JV-PGAa - IE (6J 

16- y x.^/u-17,18, 19,20-5" b 
^y^-PGFw-IE (1> 

16-(4-(^ b*f)yx:-;iO-17, 
18, 19, 20 b J J ^-PGF*.- 
IE (8) 

18- y x: - /l/-19,20-^y^- 
PGF..-1E ao 



0.1-1 

1 

1-5 
5 

1—5 
1 

0.3 
1 
1 
1 



3.0±0.0 

3.0±0.0 
1.3±0.2 
0 



0 
0 
0 
0 
0 

2.2±0.3 
0.2±0.1 

0.7±0.1 



19- 7i- /u— 20- J ^-PGF 2 « - 
IE 

16-yjiy #^-17,18, 19, 20-x 
h7V ^— PGFa«-IE (4) 



1 

5 



0.5±0.1 
0. 3±0.2 



IV 



30 



40 



(-IE) 

15- 7u h -PGEs-IE 

16- 7x- *>— 17, 18, 19,20-x b 
^y ^-PCF 2 ,-IE (1) 

17- y xi - ;u-18, 19,20- h T J ^ 
;u-PGFa.-lE (2) 

15- x t Fa-17-yxi^^-18, 
19,20- b 'J y ^-PGFa.-IE (3) 

15-(R)-17-y x - /v-18,19, 
20- h »J y;w-PGF 8 «-IE (7) 

13,14-^fc K a-17-y^-JV- 
18, 19, 20- b 'J y JV-PGF*. - IE (9) 

17-7 x - ^-18,19,20- b y y 
JU-PGEa.-IE (5) 

13,14-S? t K a— 17— yxi— 
18,19,20- b "J y^-PGAa-IE (6) 



( *iK) 




0.1 


2.8+0.2 


0.5 


2. 7±0. 3 


0.5 


1.3±0.9 


0.5 


2.0+0.3 


0.5 


0.7±0.3 


0.5 


2.0±0.0 


0.5 


1.3+0.3 


0.5 


2.7±0.2 


0.5 


0.3+0.3 



(12) HfflF2 7 2 1 4 1 4 

23 24 



18-7 ^ - ^-19,20-^^^- 0.5 0.3±0.2 16-7:n y ^ i^- 17, 18, 19,20- x 0.5 2.3±0.3 

P(y 2 «-IE OO h 7>^-PGF,«-IE (4) 



19-7 ^-/^-20-y^-PGF..- 0.5 0.2±0.2 
IE GO 

* 

$t V 



± - 1 4 If it tt * n TffU£ L **7> 2* >(PGF.. ) <fc If * ^^t^SS^HEE^T 



#3© 




O(nnHg) 


l-2(wHg) 


3-4<«Hg) 


6(«Hg) 




1.5 


E 11.4±0.7 


8. 3±0. 5 
* 


8.0 ±0.6 
* 


9.3±0.8 






C 11.0±0.7 


10. 7 ±0.4 


10.4+0.4 


10. 6 ±0.9 


16- 7 x - ;u-17, 18, 19, 20- x h 7 

y PCF„ IP Ml 

y ruTa a IS ui 


3.2 


E 12.7±1.1 


11.8±1.1 


9.1 ±0.8 
* 


8.4±0.7 
* 






C 12.8±0.5 


14.0 ±0.2 


13.0 ±0.8 


11.7±0.8 


17- 7^-^-18, 19, 20- b 'J J iv- 

PGF fl . —IP 12) 


3.2 


E 12.8±0.6 


11.9±0.5 


8.6±0.3 
* 


9.5±0.7 






C 13.4±0.6 


11.7±0.6 


12.4±0.2 


11.9±0.7 


13,14-^t K a -17- 7^-^-18, 
19,20- h »J yjv-PGF>.-IE (9) 


10.4 


E 11.1±0.9 


8. 3 ±0.6 


6.9±0.4 
* 


7.7±0.8 






C 10.6±0.7 


8.8±0.9 


10.3±1.1 


9.5±1.0 


18-7 x - ^-19,20- ^ y /v- 

PGF2.-IE aa 


3.1 


E 9.7±0.9 


9.6±1.1 


9.6±0.7 


8. 8 ±0.9 






C 10.1±1.0 


9.4±1.2 


9.8±1.2 


9.4±0.9 


16-7xy **/-17,18, 19,20-xh 


5** 


E 20.5+1.2 


2S.7±1.2 


19.2±1.8 


15.0±1.2 
* 






C 20.7+1.2 


22.7+1.1 


19. 5 ±0.9 


19.2±0.8 


16-C4-(j< h*£/)-7x-;i0-17, 
18,19,20-7- h 5y ^-PGF B «-IE (8) 


3.2 


E 11.2±0.9 


10.5±1.3 


9.8±1.4 
* 


9.2±0.9 






C 10.4+1.1 


10.9±1.0 


U.3±1.4 


9.2+0.6 


19-7 ^ — JV-20— y PCFi a - 
1E GO 


1** 


E 16.9±1.0 


16.6+0.7 


15. 8 ±0.8 
* 


18.1 ±1.2 






C 17.1+0.4 


18. 1 +0. 6 


18.9+0.6 


19.2+0.8 



£ VI 







n 


EyelS 


O(snHg) 


4(wsHg) 


6(roHg) 


8(naHg) 


17- 7 x ^ ^-18, 19,20- b V J 

PGFs. — f y^p tr^u^^x^ClE) 12) 


1 


4 


nmm 


11.9±1.7 
12.7±L7 


11.0±0.9 
* 

13.9±0.7 


10.1 ±0.7 
* 

13.5±1.2 


9.8±0.7 
* 

12. 5±0. 7 


15-(R)-17-7 x^;u-18, 19,20- h 
»jy^-PGF,.-IE 17) 


10 


3 




12. 9±0. 9 


11.8±0.6 


11.0±0.3 


11.2±1.3 










13.2±1.4 


13.7±0.9 


13.8±1.0 


15.1±1.3 



(13) ^2 7 2 1 4 1 4 

25 26 







n 


EyeK 


0(«aHg) 


4(«Hg) 


6{wHg) 


8(«Hg) 


15—7* t F a —17—^^—^—18, 19, 
20- h »/ 7^-PGF,.-IE (3) 


10 


4 


tjftr 


17. 7 ±0.0 
17.5±0.7 


i a a .1. n o 
* 

16.4±0.5 


lOb DJU, 1 

* 

16l3±1.0 




13, 14-;* t F a— 17— 7.x.— ^—18, 
19,20- b yy^-PCFi.-IE (9) 


1 


4 




14.2±0.5 


13.3±l.l 


12.2±0.4 


12. 5±0. 9 










13.5±0.6 


14.2±1.2 


15.2±1.0 


15.1 ±0.7 


18- 7^-^-19, 20— V ^-PGF2. - 
IE - 00 


5 


3 




14.4±L0 


12.2±L1 


12.4±1.2 


11.9±0.7 
* 










15.2±0.1 


13.7+L2 


14.4±0.2 


13.2+0.5 



(56)##XM #M (847-9465 (J P, A) 

•HPPS HS59-1418 (J P, A) 
#H! 8S61 -47459 (J P, A) 



